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and Van Buren, 1951
INTRODUCTION

This report is one of a series describing the geologic and
hydrologic conditions governing the occurrence of ground
water in Maine. (See index map.) The purpose of the report is
to provide information that would be useful to those doing
resource planning or to those interested in developing water
supplies, particularly supplies large enough for public, indus-
trial, or commercial use, from ground-water sources. The
magnitude of yields that might be expected from properly
located and constructed wells of 6 inches or more in diameter
is indicated by the map showing ground-water favorability
areas and surficial geology. This map is a generalized interpre-
tation of observed geologic and hydrologic data. It provides a
logical basis for directing detailed exploration for ground
water but does not eliminate the need for such exploration.
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INDEX MAP SHOWING AREAS OF GROUND-WATER
INVESTIGATIONS

RELATION OF CLIMATE TO AVAILABILITY
OF WATER

According to annual summaries of the National Weather
Service (U.S. Weather Bureau) the annual precipitation at
Fort Kent is about 36 inches. During 1943—70, annual pre-
cipitation at Fort Kent ranged from a high of 49.58 inches in
1954 to a low of 25.49 inches in 1955. In 1970 precipitation
was 36.42 inches. (See annual precipitation graph.) Monthly
precipitation is generally 2 to 4 inches. July receives the
greatest amount (average 3.99 inches) and February receives
the least (average 2.07 inches). The lowest recorded monthly
precipitation during 1943—70. was 0.07 inches in December
1955 and the highest was 7.92 inches in August 1963. (See
monthly precipitation graph.)

On an annual basis ground-water level and streamflow cor-
relate well with precipitation. In most years when precipita-
tion is above average, streamflow and ground-water level are
also above average, and conversely, years of below-average
precipitation are commonly years of below-average stream-
flow and water level.

Ground-water level and streamflow fluctuate seasonally as
the result of climatic changes rather than directly with pre-
cipitation. Of the approximately 36 inches of precipitation
that falls annually in the area, about 21 inches runs off in the
streams and most of the remaining 15 inches is evaporated or
transpired by growing vegetation. Because of evapotranspira-
tion during the summer months, runoff declines and very
little ground-water recharge occurs, with the result that at the

. end of the growing season streams and ground-water levels

are normally at low stages. Streamflow increases and
ground-water levels rise in the fall when losses of water to
evapotranspiration are reduced and rainfall has a greater op-
portunity to run off or to reach ground-water reservoirs.
Streamflow and ground-water level again decline during the
winter when most of the precipitation, mainly snow, remains
on the ground. When the accumulated winter snow, which
has an average water content of about 6 inches in this area
(Hayes, 1972), melts, it is a significant source of streamflow
and ground-water recharge as indicated by the spring peaks
on the runoff and ground-water level hydrograph:s.
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. ! l ' (Data from U.S. Dept. of Commerce)
ANNUAL PRECIPITATION AT FORT KENT, 1943-70
(Data from reports of the U.S. Dept. of Commerce; points connected by
dashed lines are years of incomplete record at Fort Kent. In such
years one or more monthly figures from Caribou have been used
to complete the record.)
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CORRELATION OF ANNUAL PRECIPITATION,
GROUND-WATER LEVEL, AND RUNOFF
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CORRELATION OF MONTHLY PRECIPITATION,
MONTH-END GROUND-WATER LEVEL, AND
MONTHLY RUNOFF
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SURFICIAL GEOLOGY
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Ar 877 Altitude
653 ft

Ar 868 Altitude
500 ft

Ar 881 Altitude
501 ft
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Note: See map explanation
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\Bedrock

for description of units

COLUMNAR LOGS OF TEST HOLES

& — B — 200
Sodium and | 22 Chloride, fluoride
potassium | 35 and nitrate
Magnesium |- ,(?;/ Sulfate
Calciur.n Bicarbonate and
carbonate
3= N—— Hardness 149me/\ "~ 150
- Note: Hardness can be determined by projecting the top of the magnesium bar
w to the scale at right.
’:“ Hardness of water is classified by the U.S. Geological Survey as follows: 0-60
mg/l, soft; 61-120 mg/l, moderately hard; 121-180 mg/|, hard; 181 mg/Il or
5 more, very hard.
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o St. John River
Ice-contact alley-train . at Fort Kent
Bedrock deposits outwash ™

CHEMICAL CHARACTER OF WATER
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é’i § Geologic unit Th(lfc;;rét)ess Character and occurrence Water-bearing characteristics
n
. i . . . Not known to yield water to wells in the St. John Valley. Swamp deposits release water
_10* | Peat and organic muck with some intermixed silt, clay, and sand of : . 5 S
. 0-10 alluvial or colluvial origin. Occurs in poorly drained areas. slowly to underlying permeable formations or to streams flowing through or issuing
8| Swamp deposits from them.
-§ Predomilnan‘(cily Sll)ll;ci clay ,[:;.ng filr}e s?l:ldhbutlallso. inch:idctas coatee sfazlﬁl, Alluvium yields water to some wells—particularly dug wells—and springs, but is not
T - 0-29b gza}:h,nalgivgg' ; es.n " fr 1esn ¥ ¢ SO paan anu RETROES O thi » considered as a major aquifer because it generally is thin and fine grained. In places
- diécon tinuous ,u?u‘r,:x e3; Si)(l)e ‘:‘;:a s(ie’!c‘ss ;:;r;soﬁfnzgzoﬁ igiggrjv?fh c:)rll-, along the St. John River, alluvium may overlie good aquifers in outwash or ice-contact
Alluvium : 4 ppa PosLis, y deposits.
luvium or swamp deposits.
Gray to dark-blue silt, clay, and fine sand; may be massive or laminated.
E Was deposited in one or more glacial lakes which occupied the St.
< John Valley in Pleistocene time. Crops out in the banks of the St.
Z - 0-124° John River in a few places between Fort Kent and Hamlin. Has | Yields small amounts of water from sandy zones to a few wells. Generally too fine
5 ) ) been identified in test holes in the valley. May be overlain by till, grained to be a significant aquifer.
= Glacial-lake deposits outwash, or alluvium. May overlie till, bedrock, or outwash. The
< N relation of glacial-lake deposits to other unconsolidated formations
8 § is indicated in the accompanying columnar logs.
2 Stratified sand and gravel deposits with minor amounts of silt, clay, | Outwash yields water to numerous drilled wells, particularly where it occurs as valley-
8 0-80° and cobbles. Exposed as small outwash plains and occurs in the train deposits. Reported yields from wells of 6-inch diameter range from 10 to 100
= subsurface as valley-train deposits, generally beneath alluvium, along gpm. One gravel-packed well with 18-inch casing was tested at 850 gpm. The
Outwash the St. John River. water is of good quality but is moderately hard.
Well- to poorly stratified deposits of sand, gravel, and cobbles, with | Many wells of small to moderate capacity (maximum known yield is 150 gpm) obtain
some silt, clay, and boulders. Landforms consist largely of kames water from these deposits in the St. John Basin. Many of the outcrops of ice-contact
0-160° and kame terraces, but also include some small deltas and short eskers. deposits are topographically too high relative to nearby bodies of surface water (from
Toe-contiet devosits Prominent kame terraces occur in places along the St. John River which recharge might be induced by pumping) to be sources of large supplies of
el o and along a few tributary streams. ground water. The water is of good quality but is moderately hard.
Till and bedrock are mapped together.
Till is a heterogeneous nonstratified mixture of clay, silt, sand, gravel,
cobbles, and boulders. The upper few feet may be brownish and
> 3 fairly loose, but generally the till is dark gray to dark blue or black
@ Till and is very compact and dense. Till is widespread. It generally | Till is the source of small supplies (generally less than 1 gpm) of water to many dug
‘Z( 2 —Qgt— 0-130° forms a thin cover over bedrock in the upland areas,but in the val- wells and springs. A few drilled wells are also thought to obtain water from gravelly
o Bedrock ; ley and on the edges of the valley it may be very thick. In the val- zones in the till. The water is of good quality but moderately hard.
Ll g ley, till may underlie alluvium and may overlie glacial-lake deposits,
: ] outwash, or bedrock. One test hole has penetrated three different
S layers of till, which are separated by stratified deposits of glaciola-
ol custrine or glaciofluvial origin.
8 § Bedrock nearly everywhere yields enough water for farm and home use and in places
) enough for small-scale industrial uses. The bedrock is dense, and water in it is con-
<Z( % tained primarily in secondary openings such as joints, fractures, solut.ion openings,
=|'8 : . ; 3 ; and cleavage or bedding planes. .The deptl:l at which such water-beanng zones will
) & I Bl%ii;a{nl:tr?:ssﬁ:ier:zz?:éz;n:; ii;naiss ggﬁ:o?l;ogn}sli:gsﬂ;:rtgzgﬁ be found and how much water will be available to wells cannot be predicted accu-
>| 2 : : : rately. The depths of 84 wells for which information is available range from 22 to
O|& metamorphosed black shale and siltstone with lesser amounts of 7 : . :
. 15 feet. The average depth of these wells is 136 feet and the median depth is 110
(@] sandstone and conglomerate. The rock layers generally strike north- £ The vields of 45 well ¢ 2 to 450 Th ield is 38
16 east and dip steeply to the northwest. eet. B FIORGR- 4 S WO FRRY 1YO to gpm. BAYErIS- Y10
i (@) gpm; the median yield is 8 gpm. Water in bedrock is of good chemical quality but
< o is hard. The water is generally confined under artesian conditions—that is, the
| 38 N\ water will rise to a level in a well above that at which it is reached by the drill.
15/ = Several wells for which information is available are flowing wells.
N\ c & Maximum value estimated.
Maximum value from driller’s log.
¢Maximum value from well record.
o FAVORABILITY AREAS
-~ ™
) 0
68 °00’
More than 50 gallons per minute 10-50 gallons per minute
2 Areas most favorable for the location of wells of 6~inch diameter or larger Areas most favorable for the location of wells of 6-inch diameter or larger
that will yield more than 50 gpm. Water-bearing materials are strati- that will yield from 10 to 50 gpm from unconsolidated deposits. Water-
Sfied sand and gravel of glaciofluvial origin. bearing materials are stratified sand and gravel deposits of glaciofluvial
o origin, where the saturated thickness is small or the deposits are rel-
Sephgmel atively fine grained. Because of the complexities of the geology in these
28 areas (as indicated by the columnar well logs) water-bearing materials
\ ; occur at differing and unpredictable depths—in places as much as 200
Q £3% Jeet. Formations containing silt, clay, and fine sand are common, and
— unless considerable care is exercised in completing and developing the
/ wells, these materials may enter the wells and cause problems. J
< Areas where most wells will yield less than 10 gpm are shown without
colored overprint. Aquifers may be swamp deposits, alluvium, glacial-
lake deposits, outwash, ice-contact deposits, till, or bedrock. Half the
i bedrock wells drilled are capable of producing 8 gpm or more.
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COLUMNAR LOGS 0 2 , .
Columnar logs of five test holes are shown to supplement /7
the geologic information given in the explanation for the // .
geologic map and to show the relative positions of some of 2o NN 21 S
the formations in several areas. Well Ar 877, a test boring at %
the proposed Dickey damsite in Allagash, is outside the area ) ) 4t 2 »
covered by the map but is included because the formations 2 Ny a
there correlate with those in the area of this report. The = 2 o
locations of other test holes are shown on the map. Three S5\ ) U cra
layers of till were penetrated by well Ar 877, indicating that S ZaNINLA s
there were three advances or pulsations of glacial ice over the 7 Il c/r
area. Logs for wells Ar 877, 868, and 881 record till above (;‘ g Vf
glacial-lake deposits, which suggest that after the time of de- NUE
position of silt and clay in a glacial lake, the glacier read- 55N ; NV \
vanced, at least down the valley, if not over the uplands. This /’ 3 VAN AR 67°50"
theory is in accord with the findings of McDonald and Shilts Al /; NSRS
(1971) in the Megantic area of Quebec. H.A. Lee (1955, 0, A
1959), who has done considerable geologic mapping in the (4 7 7 = 5
St. John Valley in New Brunswick, found several exposures 0 G 75
where till overlay valley-train outwash, but did not observe
till above glacial-lake sediments. However, he had no test-hole o c4
information available. 7 3
During the drilling of well Ar 585 (not shown in columnar SELECTEQ REFERENCES ; c2
logs) at Fort Kent in 1970, a piece of wood was washed to Doyle, R.G., ed., 1967, Preliminary geologic map of Maine: =
the land surface from a depth of 144 feet with dark silty and Maine Geol. Survey. ) \ ) 2oL = AR S T R iy
sandy material, which is thought to be till. This piece of Hayes, G.S., 1972, Average water content of snowpack in | 1ETES =W reo i XX(rg O == N is”
wood has been determined to be more than 38,000 years old Maine: U.S. Geol. Survey Hydrol. Inv. Atlas.HA-452. R g0\ AN PN\ : 2224
by radiocarbon dating methods (U.S. Geological Survey Lab- Leavitt, HW., and Perkins, E.H., 1935, Glaglal geology 'of ; e\l Nl e AN S\t P9
oratory No. W-2572), which suggests that the till layer in Maine, v. 2, of A survey of road materials and glacial o) / 7or )
which the wood occurred was deposited by one of the early geology of Maine: Maine Tech. Expt. Sta. Bull. 30, 232 p. Nsse i 500 e VP :
ice advances. Well Ar 585 was drilled to a depth of 214 feet Lee, H.A., 1955, Surficial geology of Edmundston, R A ESSE— . SN
and obtained a good supply of water, probably from Madawaska and Temiscouata Counties, New Brunswick Y 5y H =4 '% T ‘—'
valley-train outwash. and Quebec: Canada Geol. Survey Paper 55—15, 14 p., 1 (AN e 21 . Y P8 nz
map % SER Q 1114
- o oM. 7t
1959, €urficial geology of Grand Falls, Madawaska, < ! 0 488
and Victoria Counties, New Beunswick: Canada Geol. bt @ fa = ~
Survey Prelim. Ser. Map 24-1959. »95 VW& = =, 4 e
QUALITY OF WATER McDonald, B.C., and Shilts, W.W., 1971, Quaternary strati- P ¢ : &/5h = .
The quality of the ground water in the area is good and the graph_y and events in southeastern Quebec: Geol. Soc. N SN L 2N Sl \ VEHN Y o
water is generally suitable for most purposes. It is in the Amenca Bull,, v. 823 no. 3, p. 683—697. ) ] R S0 STE0S A e Sy Lol ) -
moderately hard to hard range, the water in bedrock being National Weather Service (U.S. Weather Bureau), Climatologi- s ? Ve R 7 o

somewhat harder and more highly mineralized than water in
unconsolidated aquifers. Surface water is softer and less
highly mineralized than ground water.

Chloride and nitrate concentrations of samples that were
collected were generally low, but in the sample from Ar 588
(a spring) higher than average chloride and nitrate may indi-
cate some drainage is being received from a nearby fertilized
potato field.

The temperatures of two samples of ground water were 9
and 10°C (48 and 50°F).

cal Data, New England, Annual Summaries, 1943—70.
Prescott, G.C., Jr., 1970, Records of selected wells, springs,
and test holes in the lower Aroostook River basin area: W

U.S. Geol. Survey open-file rept., 30 p.

1971, Records of selected wells, springs, and test S & < Ll B <)
holes in the lower St. John River valley area: U.S. Geol. : ' :

Survey open-file rept., 22 p.

e B . . <
— 1972, Ground-water favorability and surficial geol- 2 R Q o A :
ogy of the lower Aroostook River basin, Maine: U.S. i = g A , Q

Geol. Survey Hydrol. Inv. Atlas HA-443.
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